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Yojiro Kimura* : Protoplast and its different types. 

(1) Protoplast and cell 

M cell fcV- 5 ff» 3 fl' 9 <DWft LRobert Hooke 

(1665) cell wallD 

S?8L Hooke (£(&©#-< 

Du jar din (1835) 1*1 £ sarcode fc ^ #; 

Itfco Purkinje (1839) kfcl£@;ffi©M)E5K'©Wlll fc L'Cfi enchylema Sfr^fl© 

P ; p7£0 ; ®' ; ?fco < %#fltl'COU v C protoplasma ©Igl^^M Wc£s Hugo von Mohl 
(1832, 1846) kltHEi'C protoplasma t? tcWMJfc-M Wco Dujardin © sarcode 

4 von Mohl © protoplasma 4|H—© 4 ©-£&.£> ^{(3; Cohn (1850), Unger (1855) 
.tCiO-C%8J3fciNC3;K, Max Schultze (1861) jclotig§ti, MM^4ffi) 
$8425l£- protoplasma ^Ibftaf^fii^fcLfco 

?IIE4 fctfc protoplasma ©fg^$flj®©ffc fc fcJvCV'fcflS®, sarcode % 


* Biological Institute, College of General Education, Uni¬ 

versity of Tokyo, Komaba, Meguro-ku, Tokyo. 

** imsc ©-*» 0 is bit % p-e & % 0 

1) cell wall cell membrane © 

WtftrbhMMWM plasma membrane 

-f ^§-T *&%>o fetch cell wall ©=Rfg fc fcmlffiJSK fc b~f, IlltiV' fc 
II 5 o 

2) M. Hartmann (1927) protoplasma cytoplasma fctqijf 

ftfc Zellleib fc|5Lt:V'% 0 =J6P^: ®^®*(1920)(C.(t protoplasma 

% protoplast fclR^ti'CV^'o fc (1931) (Ccjsb'-t: 

4^UTS3bS 0 
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protoplama t L~C % o*c ilfflSS©f$ £, L*C kttXW£ 

F 0 IHIS©#: fc t COfl^iKIt&o C, Hanstein (1880) Flfflj®#; Zellleib hF 5 
SSSfrfcib ProtpIastD ta 5 W^fO^XMafeo 
protoplast ©i?i§ fc 

plasmodium 4 ) F^jF bfltz*), buH#; prothallium 5 > KFft^'bfLtctO Ltc®~£> 
protoplast ktm&Wfa fciR-r^^o# tj L, MBW iiiU^V>"Oix. bfiZ> L, tfc 

mm bmm& («^) ax, 

O, ip-feflsiL-CMV'^ ilMCM 

Sfift&Vo . y ' . 

i&fflBS cell = $fflgSBI cell wall-t-JlJgBfts protoplast t f£<0, 

ifclSS cell=J Jmww protoplast . t&m #icjfO 

xh^#<, <&ot:tx4®iofi^'5^apt, 

{KBS cell = mmm ceu wall f% L 4 ©X '% h 0 

Hanstein protoplast &JgVfc© %feUi©S;^“SfeOfc U t’Jg*C© 

Sift 65 . Sift 

L2*L, aa©»/atx^^&ib{£, ilHte©«^a Robert Hooke 
■S©^abS4H, protoplast ©fl0t-?li}i$[5iO£ax.&Fo 
protoplast ©fg^# < JjjF totlX F &©t£j£.L, 
i*», fc^©^&jK4H*£lCfc t’^2>®o M cell 


1) Wilson (1922) The cell protoplast iT Aj.fifi*, 3 

Kg (1925) “rai Hanstein ©isP-ffiF t:F& 0 

• 2) rojgffc ou^«: * tag 1914) (Film: 1928) mrm : 

a;tvy« 1938) (mm: 1942) 0 

3 ) mm auM: mm 1929) (m^t: mm^sm 1934) 0 

4) plasmodium fclR i~ 4 ©. fe#f: fiI*|^IS§i 1911, 

1909) («: mm ® 3 m , 1951) 0 

J5) prothallium SrJg^fthf^i© (ffljg: »»li 1928) («: * 
1942) H£?fi±F prothallium llfF^tCfi.i'iz?«g>&?^Fo 

6) fcbitlf. Lundegardh (1922) Seifriz (1936) 0 

7) tchk.\f~ Jackson, Glossary of botanical terms 4ed. (1928), Aber¬ 
crombie, C. J. Hickman, M. L. Johnson, A dictionary of biology (1951) 0 

8 ) m^-m^m^m® &±, &*m (3 k 1947) mm, (1950) 

Si#) ®P& (1950) \ZU3WW protoplast 

9) mW, (1928), HIM (1929), /blk (1934), ® (1942), 

#; protoplast (1952) -<*&%'*>> tc 
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cell wall tci" protoplast 

(2) The failure of cell theory and 

the necessity of the term “protoplast ” 

Hooke Malpighi (1671-1672) N. Grew (1671-1672) 

#< utriculus t&Mlt*. bladder b^S'Ofcft, 

$||C Schleiden (1838), Schwann (1839) 
cell theory frmxbM X 5 Kfcofco SHM© 4 
hi' 5 thtfeo-C Schleiden 

©gm^, t Lfc©m&£#, 

Vir¬ 
chow (1855) <D bj omnis cellula e cellula Otft&ofco 

Mirbel ,^§56 V> X V' tc K-tftJb'f, ^ ®—$i@ &MM LtlV' tzW .& Robert 

Brown (1831) nwl&^Oft®lCgS:«fOlgJgg©—«J iSggSft 

SiSfc&ofc (Max Schultze 1861) 0 

fgO^TS W5t^S40Q, h coenocyte, 

Plasmodium, fc, H 

C. Dobell 

(1911) hi. Jit ill i/j#|/j* £|i$H jify <k 1' £ i~ i) f$ffl life non-cellular animal 5 C. 

it^EESI Lfc L, Lindfors (1915) 4^®8J}@ nichtzellulige ©fg^MWco 
Coenocyte '£%, 1 , tr 

LhgrmMKtm-tZo &KE9&9l<DO'fc& *) X 0 itmvM&SAsUfcAi*, 

C4 1& 2:^*1 £ i *) * < t Ullfl (Virchow) 

i.#* Energide (Sachs 1892) 'Li'O&fcSz-fc 0 M. Hartmann (1927) 
i^4ofc Energide L “C 1' 2> ^ V s? 1/ •=£■ 

C/z«n* i 5 Energide (£)^]tg$JlC , ?f 1C 

— , 3!©4©'i5('i:&t-' 0 ®gf|C Energide 

protoplast 

it, r^i±Ji«^<ty/«i5j t^5,^ 

:fo(£ protoplast theory £ 5 ^ 4 <D%Wim L, t"C p— 

gy^-ko-c, £L*L&^-r$%en:&b, MJ&Mtfc 

mzMBBZ&fa lx, £}t&&&-f2>i>cDX%& 0 
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(3) The constitution of a cell 

' 'CtTAK T©tfcfJXSlt41^' 
r e 5 Kti % 0 


Table 1. 
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5 b a v K U T mitochondria 
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@5, It ft plastid 

cell 



4* ^ ft centrosome 
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$H R karyoplasm 


-*d 
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ST 


ft ^ chromonema 


CO 

nucleus 





ft nucleole 


CiiiD M&yfc chromonema X 5 1icfco 

k§-£^fift choromosome hty5 0 ffi#l ©ilfflftftH MI kft, Sfftft ft W M# 

Hftftli^Klliftion, «.«r. 

(4) The types of the protoplast. 

Ht^Kftftft# < ©3L J type ir>%'b a ©fti£©# < ©UftSHt^L^©-tUC^Kft k 
>' 5 ^WtSotftftVo ©ft^©ttSy&f^ft% 4© fc LtMBRft tv- 5 
$^ft©^-&o-£, ©©If^llftlEiiift., I4»JW^|tS©t|)So lla> 
^ b §rofti 

fc«)Wt^ItfeSo 


raKftteMftov > ©Wftiltlllft X © t&HJiSR h ESO § ti- fc&'efc £ JCEOig £## 

o40fcjffcft:V'ioOT?!h.. ©©£ 5 ts.WM 

9lK i ft%g$LZ , kh\Z*<Di :5ftft& 0 . 


{teMf&T&lS.W akaryoplast j —jMIHiteWfe monokaryoplast 

dikaryoplast 


karyoplast- 


—dimorphokaryoplast 
polykaryoplast 


i5ie!S-©%«^ov>-t:v' 5 ttbmw x 5 fcan^it fcjt**, 

fWilM.J&Wtt* gymnoplast (Pfeiffer 1897) 
ll&liiiTKlHft dermatoplast (Pfeiffer 1897) 

ft lift ftftKft © $> S 4 © h ft v'4 © fc Km b ft £ o 
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aplastidoplast 

P iastido P iast 

W&W.faoj&W.o'M.ik^TL'bts: 

^ 5 , 4 ©^mm ^©4 ©^& ^ 5 &, we, 

iiwiii^oih^ h, mmmommm 
(iiii, ggpgo) ^ftfeo 
ffi® J-OJ; 5 5 o 

^M©%©“S^z:M©%©lt-*®©%©^ibjiJfcL.fc“e^>) 5o 

tt££.v-F^feo -£ 4h 0 . r > - 

HS~2£>%#S Amoeba diploidea ©^(dfttfeo C 1 ), 2 M4© 2 f@©^©g^'o 

l'-i ib^aloK©gfr^fc: i © tiziM'ft© 4 ©tf^ ibft &o c.©—&#jBfcB: ? t' 

■ =:« tv- 5 nMht.mb LW4 t ;fi 

O^ 40 u«|,oc, 9 A'7^0J;\/'0It3b:5 o $Mk/l'M 

jtW.k^W&,rbW.fe&MW.knfoiL^''b fR. Hertwig)o 
—'d<dM~£&Z> o 

L t&©^4t §■ ^SHCM{$ t ft &, / * - ^ 
©IPhS 4, fckxM Pelomyxa palustris fc 4 0 ^ L^§x^4#^©-^lillb# 

HttKifrStBffiTS&fci: 4©»HM©4©± bMLfc4©t-M 

-M©4©^#^©4© ktzhfr, 

%>otck^}k.bMo 

m^^v^fcXA ®MK{4^ fe 2), L&> L=:M© 4 © 4itM©^ 

©M^-e & *) =:^©^©M^ & * b,« kR344 &© 0 

&fflfjS cell = —monokaryoplst 

.BP4> 

lgMf4s plasmodium^^fgjijijgg^ polykaryoplast+^/^M®^ gymnoplast 
tcfi plasmodium 4 © pseudoplasmodium 

k k/5>&& 0 ffiHfl®© Plasmodiophora (t© ©M"<-fc4 0 

4 © k1 f£ - / f - 4 h coenocyte k 4 (ftv 4 0 
$/—h coenocyte = ^.^|^J^g^polykaryoplast+^|^MS^$ : dermatoplast 
4 L#^M^Kf4^'^i5©—SPi'-©-^-»^^4L2) k ^itftk4l£: syncytium t J©S$£l© 
syncytium = (&gfjg cell + ^fflgS cell +.) 

1) Hartmann ©»?|®<bU', f'4£»J («IK) 

p. 36 ic4^lt!4b 0 
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syncytium * ?P\BM 

t*uc» l** i x*> Km 

protoplast 

Wth-z 1^50^0, «ftfto^mii25L*t:s,2>OTS&ot:, S$3Bfcfc©ffltti 

fcfc»>lSfc^o 

(5) Different types of protoplast in the living 

organisms 

x^m<DMmm^bA:b 0 -$©*»£•& 

tK##mm^Am^brnm^R^m 

tK&tdt i^o kmvvk&ti-titt 

Table 2. 

A monoplastic organism 

a) akaryoplastic organism 

b) IpLftflfH feffi. fe unicellular organism 

c) dimorphokaryoplastic organism 

d) plasmodial organism 

e) hcoenocytic organism 
B %?M3W .polyplastic organism 

f) ^yr-y f/f semicoenocytic organism 

gj multicellular organism 

^ 5 / — j f-T b semi-coenocyte — 7 -$•T k£>K 0 h^b h^hX, Z ?— 
;f-f h polycoenocyte t XJ&TjOi'X^'fc'b bb b b, 

■^MitO^MKX'OKU^bf^b, ■4‘£il&KX'3’C 
mfrLKZfa4<DW*'&MK£<DX 5 x > 0 

Metazoa fCM b *C 9 i. 10 Metaphyta 

t x AjSX^hB*), W]%KWA^Wi% Protozoa Kftb^Ml&faWfy^W&WPk Pro- 
tophyta hX&ffl%%M&&t&S Protista i: Akaryobionta 

^%>bffiMM I#3 Alcaryophyta iA'o 


1) ffittiopilW^-Oi/HS 28 ^ il 4 #, 97-104 ©AlifSl— 
3Rt5RjKI8©S5.iil (98) ^m^bibfc\" 0 
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Table 3. 

A monoplastic organism 

la ® : MWiWfiB Bacteriophyta, 

Cyanophyta 

2 b ® mmm&vn—■ mmm Mastigophyta, mmmm 

Bacillariophyta, a part of Chlorophyta 

3 b • moBg&lfe--MfflMi- •'fe&Mtfc: Euglenophyta 

4 b o mmm^n -Amoebida, mMM 

Mastigozoa, 1 Rhizopoda, f&’dr Sporozoa 

5 c o Infusoria 

6 d o m&w&fa —MrariMi— m&m* : mmmm M y xo P b y ta 

7 e © $/-/ 1M -^3® HSU-Archimycophyta, 

WMMWfl Phycomycophyta 

8 e ® Ss-S-y-j b£!tfo - - WMM^H Siphonophyta, —* 

^©ifciSfjt^ a part of Chlorophyta 
B polyplastic organism 

9 f (?) /iM I*&%--Charophyta, 

—'M<DWkWM%\ a part of Chlorophyta 

10 g © Eumycophyta 

11 g ® momsm —^lassisi—mu Rhodophyta, wMmm 

Phaeophyta, ifcigffii#!©— : gp a part of Chlorophyta Bryophyta, 

(3 PI^TErt?) Cormophyta (containing 3 phyla) 

12 g o mm&to -««■-mififc: &SSMk (15 Metazoa 

(containing 15 phyla) ' , 


(6) The many types of protoplasts of Chlorophyta. 

©gTS-a, -> £ ©M L&& 4 Sgofr£#> < ©IS 
%^<d 2, 8, 9, io icfrfc'ptvfco &Si> <i6©4©4^^ft9P-W:fl&©i!S:|#ot:w: 
^f|f§|©§|Tilfil© Schizosaccharomycetes Porphyridium 

fiBI&fcVjtfco L»^LBSf0BW:—*P©^ft?lfei!^:M.ffiL)&5fcV't5 2:T*3b2>o ^*©0 

Conjugales (2, 11), #>^'7^.xg Volvocales (2, 11); p v v> 
■3'77X@ Chloroccocales (2, 9, 11); t tf 4 b* n g Ulothorichales (9, 11), $/ 
k iff g Cladophorales (9); *sh7t7| Chaetophorales (9, 11); HT 5 K r» 
g Oedogoniales (11); 5 g Codiales (8, 9, 11) 
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^ >7 ^ ^ 0 Volvocales AAtV'Ctfco Harder 
S: (1951) Hi'-fcV' CA&.^, d 

tso-c^, IC^M^AAA AT A > e 

(7) JKlfejijlifejICOt'T On the Protozoa 

L, —ixMKH Sarcodina, fgjjjg Mastigo- 
phora, yjgikg Infusoria, J®T-.£rg Sporozoa ©4f}C^fcJlfc 0 

-fi«iC(t|WS#l, fg&fig&li lllicD Volvocales A 4 AAA Wc D 

iA^AESUL, #f)Mft^05P1 

I .®SB{r®jM#l Agamozoa: Phylum 1) M9&&W}$ta Amoebida, Phylum 2) 
MAMHo Mastigozoa 

II %/v =V KMffi)^] Polyenergidozoa: Phylum 3) ffifiLWlffil Rhizopoda, 

Phylum 4) Sporozoa 

III A)PM®)#1 Dimorphokaryozoa: Phylum 5) iitiJ&jgfi!$j Infusoria 

Hartmann ©^JO^# energid ©M®©!^^ C&tfs energid ©M 

©tj£(i£fc :^'i'''<§- 4© fc.® 5 o energid ©i^oi©i5|)i5 

3S^'5©^&o.tr, 4otfe?, 0 zimmW. i®o 

©M.&1!AM-i~ LAicMA##o, fillAA^©iSfMictfeof, 

^¥9 K©, AMA^A/t' ¥? K©® v efc2> 0 7c A'ffiA® ©#^ * ^ ¥ '7 KM A A 
^A-A^AA^TA' © “£ A So 7cfc®^iij^)AE^?L^M Foraminifera, A^Jfe® 
Helizoa, Radiolaria As Ciliata, Suctoria 

• Resume 

Recently the name Protoplast is used more and more instead of the 
name cell. The term protoplast invented by Hanstein signifies one unit of 
the protoplasmatic mass regardless cell wall. The writer will say that the 
following definition of the protoplast and of the cell is the most appropriate 
one; the protoplast is the unit of the protoplasmic mass separated from the sur¬ 
rounding by the plasma membrane, while the cell is the uninucleate protoplast. 

The living organism consists of one or more protoplast (protoplast- 
theory) . There are different types of protoplast which are shown by exixstence 
or absence of true nucleus, cell wall and plastid. The living organisms are 
divided into the groups by the types of the protoplast (Table 2). 
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The phyla of the living organisms belonging to these types are indicated 
in the Table 3. In this table alphabets correspond to those of the types 
indicated' in the table 2. The sign indicates the protoplast with the cell 
wall and without the plastid; ® the one with the cell wall and with 
plastid; • the one without cell wall and with plastids, O the one without 
cell wall and plastid. Each phylum has one type of the protoplast with or 
without few exceptions, except the phylum Chlorophyta. By the special 
construction of the nucleus, Protozoa (excluding Protophyta) may be divided 
into the following five phyla, Amoebida, Mastigozoa, Rhizopoda, Sporozoa and 
Infusoria. The phyla of plants was indicated in J. J. B. 28, no 4, 98 (1953) 
written by this writer. 
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Kis\' t ^ & o 

< ts. £> ©“S <D K> 

t) fc \o 

4 98 ^0 Table I Systema plantarum (9) 

WMW&i- Phycomycophyta nom. nov. (£ (P.ascher 1931) fc* (10) :0MWM 
Eumycophyta (F. Maekawa 1947) (Tippo 1942) Pascher 1510 

Klii. Phykomykophyta h LTffiip-fo#" 0, ‘C Wc 

<Dfi L> Eumycophyta Tippo 

o Eumycophyta 

Euglena Of htshhW (9^) '-KtL, 

TsIB&fc-f y 'y *y%t h L Itifi,'ti L t&bfrVfcJSft 
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